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(54) Title: KEYBOARD AND KEY AND TELEPHONE APPARATUS WITH SUCH A KEYBOARD 
(57) Abstract 

A keyboard having keys for inputting characters, wherein a key is arranged to produce a 
character in response to the press of the key once. The key (30) has a main contact (31) which is 
always activated when the key (30) is pressed. Also the key has at least one edge contact (32, 33), 
which is activated, in addition to the main contact (31), when the key (30) is pressed at the point or 
close to the point of the edge contact (32, 33). The activation of predetermined contacts correspond 
to the inputting of a predetermined character. 
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CLAIMS 
[Claim(s)] 

1 . In the keyboard with which the key is prepared so that the actuation which presses a key once may be 
answered and an alphabetic character may be created and which has a key for inputting an alphabetic character 
this key (30) It has main contact (31) which always operates whenever this key (30) is pressed, and at least one 
edge contact (32 33). This edge contact It is the keyboard which will operate with this main contact (31) if the 
part of this edge contact (32 33) of this key (30) or the part near it is pushed, and is characterized by actuation of 
a predetermined contact corresponding to the input of a predetermined alphabetic character. 

2. The key of this keyboard or its necessary part is a keyboard according to claim 1 characterized by only main 

contact being set as the mode in which all all contacts or contacts, and continuous functions are identified by the 
user. 

3. This key is a keyboard according to claim 1 or 2 characterized by having three edge contacts arranged at the 
triangle. 

4. It is the keyboard according to claim 3 which this key has a triangular configuration and is characterized by 
locating each edge contact at the top-most vertices of the triangle. 

5. This key is a keyboard according to claim 1 or 2 characterized by having four edge contacts arranged at the 
square. 

6. It is the keyboard according to claim 5 which this key has a square configuration and is characterized by 
arranging each edge contact in a corner of the square. 

7. This key (30) has main contact (31) which always operates whenever this key (30) is pressed in the telephone 
equipment equipped with the keyboard which has a key for inputting an alphabetic character with which the key is 
prepared so that the actuation which presses a key once may be answered and an alphabetic character may be 
created, and at least one edge contact (32 33), and this edge contact is this key (30). 

It is telephone equipment which will operate with this main contact (31) if the part of a **** edge contact (32 33) 
or the part near it is pushed, and is characterized by actuation of a predetermined contact corresponding to the 
input of a predetermined alphabetic character. 

8. Having Main Contact (31) to which this Key Answers Actuation Which Presses this Key Once in Key for 
Inputting Alphabetic Character, Alphabetic Character is Created, and this Key (30) Always Operates whenever 
this Key (30) is Pressed, and at Least One Edge Contact (32 33), this Edge Contact is this Edge Contact (32 33) 
of this Key (30). 

It is the key which will operate with this main contact (31) if ****** 0 r the part near it is pushed, and is 

characterized by actuation of a predetermined contact corresponding to the input of a predetermined alphabetic 
character. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

A keyboard and a key, telephone equipment with which the keyboard sticks to the list About a key for this 
invention to input an alphabetic character as the keyboard which has a key, the key answers the actuation which 
presses the key once, and creates an alphabetic character. Moreover, this invention relates also to the telephone 
equipment which has such a keyboard. 

Mobile phone equipment and other pocket equipments are often increasingly used also for processing and a 
transfer of alphanumeric (alphanumeric) information. For that purpose, the small man-machine interface (MMI) 
which can treat easily 50 pieces or the alphabetic character beyond it with about ten special characters (+, #, *, 
etc.), i.e., the sum total, is required for the alphabetic character exceeding 30 pieces, the figures from zero to nine, 
and a list. The existence which consists of the made alphabetic character is called the set (set) of an alphabetic 
character, the requirements about actuation are the same as the requirements of operation about the keyboard of 
a computer — size is considerable also although kicked — it must be small and the equipment must also fit 
migration use of another appearance. Another requirement about the equipment is suitable for implementation of a 
set of various alphabetic characters while it is suitable for various user environments at that manufacturability is 
good and cost is low and a list. Although the equipment which satisfies these requirements and which was 
indicated in this book is called a keyboard, an alphanumeric keyboard is called an A/N keyboard to this. 
The one approach of making size of an A/N keyboard small is making size of each key small to extent which can 
treat a key with special operating sets, such as a rod, instead of using a finger, as the development process of a 
miniaturization of the A/N keyboard shown in drawin g 1 shows. Another approach is pushing once in a specific 
time amount frame (time window's) meaning a certain figure, pushing twice meaning the 1 st alphabetic character, 
using one key as a continuous action multifunctional key so that pushing 3 times' may become **, such as 
meaning the 2nd alphabetic character, namely, considering as a continuous action key. For example, the A/N 
keyboard currently used in actuation with present GSM telephone functions on the appearance as shown in 
drawing_2 . Although this keyboard only functions as a numeric keyboard, when separately chosen on an A/N 
keyboard, it functions so that it may become **, such as meaning the 2nd alphabetic character, that pushing once 
(for example, for about 1 second) into specific time amount pushes the 1st alphabetic character twice. With the 
solution known widely, the alternative main to each of the actuation which a key identifies several actuation to 
push or is pushed, i.e., the sensibility of the key to the count pushed so that selection of a figure may usually 
continue, can be adjusted, the line which the actuation which presses a key is identified by the electronic 
instrument, and the pressed key has in the location of the key — the train which is in the same location about a 
conductor — those conductors that connected with the conductor and were connected are identified with an 
electronic instrument. 

The problem of the both sides of an ordinary keyboard and the miniaturized keyboard is not being restored to the 
tooth space where their are small enough, and being unable to prepare a clear numerical keypad on a small A/N 
keyboard, the matrix which needs the problem from the standpoint of pocket equipment for coding with a 
keyboard — it is with deformation of the configuration of the line/train of the keyboard when constituting 56 keys 
from a matrix of the number of conductors and (it being 7+8 (seven lines, eight trains) about 56 keys), for 
example, 4x14 lines, physically. 

Although the advantages of a continuous action key function are the clear main functions, such as a number, a 
fault is [ that it is hard to understand / that an alphabetic character function is slow and / and ] from a user's 
standpoint. 

From the above-mentioned solution, still bigger technical development should be made towards identifying the 
writing by motion of a hand, for example towards the graphic or the interactive keyboard. Thus, the useful A/N 



keyboard based on contact is still called for. 

One solution about the key of a keypad is indicated by the publication DE 3622275. With the solution Each key 
has two contact elements and the key is formed as a shake carbon button (rocker button). If the center section 
of the key is pushed, both contact elements will contact, a central key function will operate, if the left-hand side 
part of a key is pushed, only a left-hand side contact element will contact, a left-hand side key function will 
operate, if the right-hand side part of a key is pushed, only a right-hand side contact element will contact and a 
right-hand side key function will operate. With this solution, three kinds of key functions can be used by pushing 
once. However, especially now with the mobile phone, four or more kinds of key functions are called for about one 
key. 

This invention combines a single function and a multifunctional key so that each alphabetic character can be 
chosen from a user's standpoint only by pressing a key once, although there is the only key for some alphabetic 
characters. This invention makes it possible to choose eight to ten kinds of key functions only by pressing a key 
once about each key in the desirable example, the line which coding by the keyboard takes about the manufacture 

a conductor and a train — the two-dimensional matrix of common knowledge of the number of conductors, 
such as a conductor, — a conductor — since it is fewer than the case where it is a solution, equipment is 
economical, therefore — for example, — although 56 characters which need 15 conductors (7+8) can be decoded 
with 1 1 conductors in matrix coding — it — the line of 4x4 matrices — a conductor and a train — it consists of a 
conductor and three conductors which identify the edge of a keyboard, and enables this to encode 65 or more 
kinds of alphabetic characters easily. 

When it has the Maine contact which operates whenever a key is pressed, and at least one edge contact and is 
pushed near the key of this edge contact a part or near it, it is the description of this invention that this edge 
contact operates with this main contact, and actuation of a predetermined contact deals with the input of a 
predetermined alphabetic character. 

Next, this invention is explained with reference to an accompanying drawing. 

In a drawing, drawingj_ shows the development process of a miniaturization of an A/N keyboard. 

Drawing.! shows the keypad of the conventional technique of a mobile phone. 

Drawing 3 a shows the mechanical principle of this invention. 

Drawing 3 b shows the timing chart of a contact. 

D/awing_4 shows the contact combination of a triangular key and a square key. 
Drawin gJ) shows the electric principle and application of this invention. 

DrawingJ a shows one example of the structure of the key of this invention, the fundamental machine structure 
of the key 30 shown in drawin g_3 a — the central contact 31 (this consists for example, of electric 
electroconductive plastics) of this key — a train — a conductor (c — it is written as a conductor), and a line — 
the contact between conductors (r — it is written as a conductor) is first formed in the 1st. the central contact 
31 of a key 30, and the edge contacts 32 and 33 ... is carrying out electric conduction contact mutually, for 
example, it consists of the common electric electroconductive-plastics components 39. Based on this c/r 
contact, the key pressed on the keyboard which consists of some keys is identified, if a key 30 is further pressed 
by the part of the contact of a corner — the bottom of a key — a center — a conductor — one [ c and ] edge - 

- the 2nd contact arises between conductors (some edges one of the conductors). 

When the central field of a key is pushed, c/r contact only arises, and it means alphabetic characters with the 
main key concerned. One edge of a key (one of some the edges) 

Although c/r contact arises first and 2nd contact c/e arises after a short time when it **♦*, it means selection of 
a certain secondary alphabetic character of the key concerned. 

With the electronic instrument which identifies actuation of a key, a keyboard can be set as the mode in which 
only contact c/r or contact c/r, and c/e are identified. 

Moreover, it is also possible to set up an electronic instrument so that the actuation which multiple times push 
may be identified. It is important that contact c/r and contact c/e which may be produced after that are checked 
as having been generated promptly [ after the contact arises ] enough about timing. 
One validation process which can be carried out is shown in drawin g 3 b as a timing chart. 

contact c/r — a time — tO — being generated — it — an electronic instrument — a time — tstart — checking 

— having . From it, it stands by to t2 at the time, and 2nd contact c/e which may be produced at the time is 
checked, and a judgment is performed about the function of the key. if one corner (one of some the corners) of a 
key is pushed — Time t — the 2nd contact arises in 1. Therefore, the actual time difference between contact c/r 
and c/ e is (t1-t0), and discernment of the key function as the whole is continued over time amount tD=t2-tO. 
Usually, tD is equal to 50ms. 



if a key is released — introduction contact c/e — Time t — it opens wide by 31 — having — after that — 
contact c/r — Time t — it opens wide by 32 — having — it — a time — tstop — identifying — having . 
Therefore, the persistence time of the key function as the whole is Ttot=tstop-tstart. Usually, Ttot is equal to 
100-300 ms. Therefore, the above-mentioned key is the rate of per second three characters, and it makes it 
possible to generate the alphabetic character (alphanumeric characters) which is the rate of no less than per 
second ten characters theoretically, and also includes a figure. 

It is not important whether about this approach, contacts 31 and 32 and 33 grades are the film keys or the 
above-mentioned plastics keys of common knowledge on a mechanical switch, for example, the circuit board. The 
most essential function is with the sequence of formation of one or more contact and these contact, and can 
perform discernment of an alphabetic character based on actuation of main contact. This can be performed 
according to the example currently explained here, and after specific time amount passes since actuation of main 
contact, it is made for all contacts to operate. As the 2nd alternative plan, you may make it main contact operate 
at the end, and an alphabetic character can be immediately identified in connection with actuation of main contact 
in that case. About machine structure, the former embodiment is more more natural. Although any limit cannot be 
found in the number of edge contacts, as for an edge contact, it is desirable that it is three pieces or four pieces. 
Although three pieces are desirable, the reason is that a part for the contact surface of a triangular key can be 
pushed on Mr. three, i.e., only a central field can be pushed by other two edges' serving as a shaft and supporting 
the inclination of a key, and a central field and one edge can be pushed, or it can push two edges while pushing 
one edge. Now, seven kinds of different single touch alphabetic characters become possible by one key. the 8th 
alphabetic character is pressing a key so that all contacts' may operate — namely, — a triangular key — an edge 

— a conductor — all the binary combination of E1-E3 is possible. Although 4 edge contacts are well suitable to a 
square key, if they are that the purpose only operates one edge contact, the central contact 31 should be used as 
the supporting point for movement of a key. By the square key, actuation of two edge contacts is ideal. 

When the contact combination realized easily [ the key of a triangle as shown in drawin g 4 and a square key ] is 
compared, it turns out that the direction for a contact surface [ triangular ] is comparatively alike, and more 
effective square key and almost as various usage can be done. By drawin g 4 , the circle which is drawn inside the 
line of the edge of a key and which is not smeared away means the contact which has not been produced, and the 
circle smeared away means the contact produced by having pressed the key at various points by it. The 
combination 1-4 of the contact of the key of the triangle shown in drawin g 4 is based on discernment from a 
central contact as stated in the top, and 1 edge contact, and combination 5-8 is based on discernment from a 
central contact and 2 edge contacts. The arrow head which shows the supporting point of the countervailing 
power to the force of producing contact is also drawn on the triangular key. it shakes, and the combination 2-4 of 
the contact of a triangular key means [ easily controllable ] that it comes out in the shaft with which the two 
supporting points are formed in the edge which faces each other, and movement of a key is formed of them about 
each edge contact, and it turns out that it is desirable. 

Drawmg, 5 shows the electrical installation of a 3x3 contact keyboard, and each of that key has three single press 
(1-time push) functions, if a key 51 is examined — a central field — the line contact 52 and the train contact 53 

it is them — a line — a conductor r1 and a train — it connects with the conductor c1, respectively, 
moreover, the bottom of this key — an edge — the edge contact 54 connected to the conductor el, and an edge 

— there is an edge contact 55 connected to the conductor e2. if the center of a key 51 is pushed — contacts 52 
and 53 — a line — a conductor r1 and a train — connecting the conductor d of each other, thereby, a control 
electronic instrument checks that the key 51 has been pressed, (this time — an edge — conductors e1 and e2 ... 
comrades do not touch) . If the part of a key 51 54, for example, a contact, is pushed, this key will connect 
contacts 52 and 53, and will also connect a contact 54 behind a little, an electronic instrument — a line — a 
conductor r1 and a train — a conductor d and an edge — it will check, if the conductor e1 of each other is 
connected, and it is interpreted as the part of the contact 54 of the edge of a key 51 being pushed. Therefore, in 
the example of this keyboard, 3x3x3, i.e., 27 kinds of alphabetic characters, is discriminable based on two contact 
formed. It is the number Ntot of the alphabetic characters which can more generally be identified by the central 
contact and one edge contact added to it. Ntot =Nr * Nc * (1+Ne) 

coming out — it is — this Nr — a line — the number of conductors, and Nc — a train — the number of 
conductors, and Ne — an edge — it is the number of conductors. 

It is also possible to constitute mechanically, so that two edge contacts other than the contact of the central 
field of a key 51 may operate, and the number of the alphabetic characters generated by pressing one key once in 
that case increases further. When many special characters must be made, a multifunctional keyboard can be 
realized using the well-known approach, therefore the German alphabetic character and the Scandinavia 



alphabetic character other than the main alphabetic characters of for example, the latten alphabet can also be 
made with one keyboard. 

* 

The advantage of the solution which it was small, convenient, easy, useful, and was economical, and also was 
explained here is being able to deal with a figure and an alphabetic character, without adding a limit mutually while 
it is suitable for the set (sets) of the alphabetic character of various classes. 

For this contractor, it is in ** that a keyboard can be used according to the application, compiling it variously. 
Occasionally the only alphabetic character is identified by per key, occasionally all single press alphabetic 
characters are identified by per key, and, in addition to these, an alphabetic character with the need of pushing 
several times is also identified. This invention is suitable also for realizing the telephone keyboard based on advice 
of CCITT (current ITU). The example of the telephone equipment which can use the keyboard of this invention is 
a mobile phone shown in the center section of drawin g 1 . When the contact surface of a key is essentially a 
triangle or a square, it is also in ** that a user can design the part which can be seen by the eye as mentioned 
above according to present need or a present trend. It is also possible to realize the keyboard which has the key 
of various classes permanently. Therefore, Field of application of this invention is restricted by only each claim of 
a claim. 



[Translation done.] 
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